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ALCHIAN AND ALLEN
THEOREM RECONSIDERED 133 no way contradict Alchian and Allen's proposition (and even support it), and, second, by reformulating the model in a more tractable fashion, to show that a deeper analysis indicates that the above proposition while indeed not a mathematical consequence of the law of demand is apt to be true in the circumstances in which it was meant to apply. The Alchian and Allen proposition assumes that nothing happens to the goods themselves as a result of the price changes. In the transportation charge formulation (which we shall temporarily maintain), nothing is supposed to occur to the goods, that is, no spoilage, ripening, or other quality changes en route to the final destination. To the extent, therefore, that Gould and Segall's examples depend on spoilage of the produce or lobsters, these observations are not counterexamples to Alchian and Allen's proposition. More important, however, it does not matter if the goods are shipped to the consumers or the consumers are shipped to the goods. Going to Maine, or to the country, involves a transport cost to people not from Maine or the country. What the above proposition predicts, therefore, is that tourists in Maine will consume, on average, higher quality lobsters than the natives and similarly for city versus rural dwellers' purchases of produce at roadside stands. The existence of roadside stands specializing in high quality produce would therefore confirm, not refute, Alchian and Allen. Similarly, if people who make a special trip to Maine in fact choose to eat "truly delectable" instead of inferior quality lobsters sold there, this confirms Alchian and Allen's thesis. Going to Maine to eat lobsters therefore in no way contradicts the proposition under analysis here.2
II. The Theoretical Model
Let us now turn to the theoretical development of the model. Let us assume that there are three goods, x1, x2, and x3, respectively. The good X3 shall be considered to be a Hicksian composite commodity, representing "all other goods." Let x, and x2 be, respectively, the "superior" and "standard" qualities of some good, so that p1 > P2. Suppose now that a transport cost, t, per item, is added to the prices of x1 and x2. The prices at the distant location therefore become p1 + t, P2 + t, P3, respectively. Alchian and Allen's thesis can therefore be stated as:
That is, as the transport cost rises, the higher quality good increases in consumption relative to the lower quality good, holding real income and the prices of all other goods constant.
It should be pointed out that the addition of a constant amount t to p1 and P2 is predicated upon certain assumptions. For this to be a valid procedure, it must be assumed that among all the attributes that comprise x1 and x2, there must be one measurable characteristic common to both, to which the transport cost (or other common change) is applied. Exactly when the other attributes are sufficiently similar so that the consumer will regard the goods as two qualities of the same good as opposed to two different goods seems arbitrary. A higher quality good presumably possesses some attributes that the consumer finds desirable which are found in greater amounts than in the lower quality good (or perhaps it contains less of some undesirable attribute). For the ensuing analysis to be valid all that is required, as will be shown below, is that the market determines that two goods are different grades of one class of commodities, that is, they are close substitutes, and that one of these two so identified goods is the more expensive.
It is immediately apparent that relation (2) is not derivable from the law of demand in a three-good world. The law of demand is a proposition about how the demand for one good responds to a change in one relative price (holding income constant). Here, however, p1 and P2 are both changing relative to p3. With two price changes, the law of demand is inapplicable. This is why Gould and Segall were able to demonstrate that Alchian and Allen's proposition was not implied by the usual economic postulates. Their analysis is entirely correct on this point.
However, it is possible to delve deeper into these matters by expanding the quotient in equation (2) 
Equation (5) offers some insights into the Alchian and Allen hypothesis not explored previously. If x1 and x2 are substitutes, ?21 > 0, and, of course, I11 < 0. Moreover, since x1 is the premium good, p1 > P2, or 1/p1 < l/p2. Thus, the first term in the square brackets above, the direct substitution effect, must be positive. In a two-good world, this would be the entire expression for a(x1/x2)/at and would be the Alchian and Allen thesis. In a three-good world, the last term, the interaction effect of x1 and x2 with X3, in particular (g23 -9 3), comes into play. This latter term is mathematically indeterminate. As an empirical matter, however, it seems that this term might often be expected to be dominated by the first term.
If x1 and x2 are assumed to be close substitutes, there is little reason to presume that their interactions with the composite commodity should be widely disparate. We should be surprised if the cross elasticities of Golden Delicious and McIntosh apples with other goods differed widely. Thus, the term (e23 -613) should be small. Moreover, as x1 and x2 become closer and closer substitutes, El, and 812 become unboundedly large in absolute value (though of opposite sign), making the first term in equation (5) tend to + oo. However, e1 3 and e23 not only remain bounded, they must tend to equality as x1 and x2 become even closer substitutes. Thus, when x1 and x2 are close substitutes, we should expect to see Alchian and Allen's hypothesis confirmed. The effect would be confounded if, say, the premium good is a close substitute to the composite commodity (e1 3 > 0), and yet the standard good is a complement to the third good 
The additive analogue of Alchian and Allen's thesis is that s1t > s2t. We note that under the same assumptions as before, the first term on the right-hand side of equation (6) is positive, confirming the result for the case of two commodities. With three commodities, it is the ordinary rates of change (as opposed to elasticities) of x1 and x2 with respect to changes inp3 that matter, since the difference (s1 -s2i
) is being analyzed.
It is more difficult to comment on the size of (s23 -S1 3); we can note that as before, as xi and x2 become closer and closer substitutes, (Si -s21) -+ -00 while (S23 -Si3) remains bounded. Hence, for close substitutes (and, again, this is the intended application of this theorem), the premium good should rise in consumption relative to the lower quality good, in an additive sense, if the same transport cost is added to both goods.
III. Conjectures and Conclusions
The proposition that the addition of per item costs will cause the higher quality goods to be consumed in relatively greater amounts is in fact not derivable from the curvature properties of utility functions alone, as Gould and Segall pointed out. We feel, however, that it would be incorrect to conclude that this proposition is therefore not useful in economics. The law of demand is not implied by utility maximization; it is still useful. In applying these empirical generalizations, certain test conditions must be maintained; most notably, income must be held constant. In addition, for Alchian and Allen's proposition, the goods
